10 167' 31^8 

TITLE ■ V 

ihstItotioh 

SPOIIS AGEirCt 

Pt>B DAT;! 
HOTB 

ftV»IlABLE FROM 



ED BS PRICE 
DESCBIPTORS 



IDENTIFIERS 



ItBSTRACT 



8E 826 135 



The Global Energy Situation on Earth » Student GOide. 
Computer Technology Picgraa Envlionnental .Education 
Units. 

Northvest Regional Educational lab. , Fortlan<dV 
Greg. ' . . '/ 

National Inst, of Edocaticn (DHEH) » Washing tqn^ - 
D. C. ■ ■ ■ •■■ 

Oct 77 - 
28p. ; For related docuients, see SE 026 732-71*1; . 
Contains light and broken type 

Office of Marketing, Northwest . Regional Educational 
Lab-, 710 S-S, Second Ave-, Portland, Oregon 97 20H 
($3-25) ' ' ' 

l!F-$0,83 HC-$2«06 Plus Postage. ■ : 

♦CCimputer Assisted Inslructicn; ♦Energy 5 
♦Environnental Educaticn; Glcbal Approach; Higher' 
Bducatian; Natural Besourc^s; Secondary Idacation; 
♦Simulation; ♦Social Studies; World Prcblcss , 
♦Energy Education ' ,\ ' 



This is the student guide in a set of five 



computer-oriented environmental/energy educalicn units- Con 
this guide are: (1) Introduction, to th^ unit; <2) The •<E*BTH" 
ptocrram; (3) Exercises; and (U) 'Sources of information cn the e 
crisis- This guide supplements a simulaticn nhich allows studeh 
analyze different aspects of energy cobditicnS exist ing around 
world- (MR) 



s o^- 

nergy 
ts to 
the 



vjf R9 productions supplied by EDBS are the best that can fce made ♦ 

from the original document- ♦ 



ERIC 



This edition is based on earlier developmental jwork conducted with a limited 
test sample. The material was reviewed In order to correct any noted 
technical errors prior to printing of the Octobeir 1977 edition. However/ 
purchasers are urged tp first run the sample siiiiulation programJprovlded 
in order to determine any needed or desired adjustments prior to actual 
use. The Laboratory would appreciate hearing from users concerning 
any suggestions for corrections to subsequent eclitions. » 

First Printing, October 1977 w - - / 

'. . • • . ^ . ' : I " 

Published by the Northwest Regional Educational Laboratory, a private 
nonprofit corporation. *The worl^ upon which this publication is based was 
perfornied pursuit to a contract with the Nationa:! Institute of Education, 
Department of Health, Education and Welfare. Thle oplnipns expressed in 
this publication do ^ot necessarily reflect the position or policy of thfe 
National Institute of Education, and no official endorsement by that. agency 
should be inferred. ' i - 

^ " " ■ . ■ ' . ■ 

This publication is not printed at the expense of the^ederal government." 

ISBN 0-89354-505-8 1 



TABLE OF GONTEl^S 



INTROPUCTION TO THE UNIT _ 

The Earth and Energy . . ..... . . . . . . . . . 1 

What This Unit Will Do For You . . ...... . .. . 2 

THE 'EARTH' PROGRAM •/ 

Description . . ... . . .. . . . . ' • 3 

list of Variables Stored for Each Countty .... . . 5 

List of Countries for Which Data Is Stored ... . . . ? v 

How to Run the EARTH Program . . ..... . . . . . 7 

Sample Run . /. / . . . . .... . . . . .y . 9 

EXERCISES , „. . . . . . \ . . • . • • • .... . . 19 

Exploring Further . . ... ... . . . . . . . . . 22 

SOUfe.CES OF INFORMATION ON THE ENERGY CRISIS . ..... . 23 



\ 



w 



ERIC 



ITRODUCTION TO THE UNIT 



The EartK and Energy! . 





The history of human development Is, In many ways, the history of peoples' 
ability Uo harness energy. The types of energy we use, and jiow we use 
them are basic factors In determining how we live. Think of h(»w different 
your life would be If stddenly the only energy source available to you wa^ 
your own muscle pdwer. As the above cartoon suggests, the results could 
be disastrous. If you survived at all, you would probably be sitting in a cave 
without so much as a fire to provide heat and ll^t. Since few people woiild . 
find that a pleasant way to live, the Earth ^,s energy resources and how we 
use them are important to us now, and to people of the future- > 

It takes a tremendous amount of energy to maintain our life style—and our . 
needs for energy grow each year. In the United States, we will use more 
energy In the next 30 years than we have In the entire? history of our Nation. j 
By the year 2001- our country !s energy needs will have probably doubled, and world 
wide demands are expected to triple. That's a lot of energy j As our 
energy demands Increase, so do the problems we face regarding energy use. 
Are there enou^ energy reserves to meet the Increasing demands? Will we 
have the means to convert energy reserves Into useful work and heat? How 
do we divide up the Earth's re sejrves of coal, oil and natural gas?. The U. S.^ 
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with e% of the world population, currently uses about a third of the energy produqed. 
each year. The newly emerging nations of the world require increasingly 
greater proportions of energy resource^. How will the nations of the world deal 
with these demandp ? - 

» ' ■ ' ' ■ 

Another area of Increasbig concern Is the effect of high energy pix)cJuct Ion and 
consumption on our environment. One of the ^largest; ^producers of oil Is the 
country of Kuwait. JCuwalt Is Estimated to have one-fourflht of the world »s total 
oli reserved. But Ku^yalt's oil contains hu^ amounts of a^ulfur — a major air 
pollutant. In the U.S. the most abundant fuel Is coal. B\M)\coal Is the 
dirtiest fuel to use'. In addition to this, the process used to^ extract Half of . 
the coal ^ye use — strip mining — destroys the Earth^s surface. How do we| reach 
a workable balance between energy use and environmental concerns? Ho]iv we 
solve these and other problems regaj^Jng energy use 'will h4ve far reach/lng 
effects oh our lives and the lives of iptur^ generations. Tf our declslontf are ^ 
wise It will mean a better quality of life for all peoples. > * 

This unit of study Is designed to help you beconjie rnqre Informed about the 
energy conditions around our globe., B/ using this booklet and the com|)uter 
program EARTH, you should gain a useful understanding of the ^rld' 13 -current 



energy situations. You will also have 
regarding energy problems. | 

What This Unit WiU Do For You 



the opportunity to examine your values 



You will have a chance to examine many energy -relevant variables fa 83 modeM 
countries and to analyze different aspects of the energy conditions existing arcfcmd , 
the globe. Studying these conditions will give you a. clear peri^pective'on the 
global dimensions of the energy shortage. 

Using the computer program EARTH in a variety of ways, you will have the chancre 
to Jormulate and test hjrpotlieses about the energy situation on a worldwide basis. 

This study will also give you the opportunity to examine yoUr own values regarding 
energy problems; some of your ideas may change as the result of your study of 
energy conditions iarourid the world. ^ 




THE 'EARTH' PROGRAM 



D^edrlptldn 

/So that^ you 6an explore questloj^s .and hsrpbtheses relating to energy- use ort 
a global ba8|s; a collection of ^ata (called a "data base'') has been stored 
In the computer. The datq^ Is/organlzed by country, for the 83 ^krgest 
countries In {the world. For feach country, data on 24 variables has been 
stored.. Th^se variables are|llsted on page 5. .The ,83vCouncrles are listed 
on page 6., . f / ' .) .( 



Given this* data base', you cafci ask the c«bmputer , for su|3sets of data to help 
you answer" quiBsf Ions or exjAore Ideas .Tfou may want to vse^v domethl)ng/:^is 
slmpFe as "1971 .population for the USA." (That's, C)n,e{ variable for one . ' 
country.) Or, you may wldh to loofe-^fe-4wo-varlables |fo?J three countrles— 
for example, ''1971 energy Iproductlon (71 EN PRO)" and "19^1 energy 
consumption (71 EN CON)''66r Japan, the USA, and tile U^SR. Tliese two 
tables are shown below as Ihe computer would Jprlnt tl;iem <iut. 




COUNTRY 



U.S.A. 
U.S. S< 



VARIABLE ' I 
71 EN PRO 71 CON 



49.47 

2029. 19 
1250.26 



341*9 
2327.(64, 
1112. 19 




COUNTRY 



U. S 



VARI/kBUE 
71 DENsV 




howlng several variables for several countries 



As you can see, a table 

can be useful In making cjomparlsons, . Are any o^ the three countries 
(Japan, USA or USSR) ' 
or more energy than Is clcJnsum^d ? 



ener©r Independent"— -that Is, producing, as much 



To obtalnlduch tables which caijf show data on up to five variables at a time 
and up to 83 countries aW a time, uei^ the /'Table*' option of the EARTH 
program. That Is, whei/ the computer asks "WHICH OPTIONS?", enter 
a "T. " 



EARTI^ also offers another option which you may wish to use. This Is the 
RA:^ option (or "R'*). This option will allow you to choose a. single 
variable* such as "dally calorie consumption per capita," and oWtaln a 
rank order list from largest value to smallest value for all countries. ' Or, 
you can ask for the ,"tdp ten" from that list, or the "bottom elj^t" — or, )^ 
nufaiber of countries you wish from the top or the bottom of the Ifst. 

Three other options offered by EARTH are utility options. One, the "LIST!' 
option, allows you to get a printed list of either the 24 variables or the 83 
countries for which data Is stored. A, "HELP" option Is Included which iian 
be used to get a listing of all options^ Finally, the "STOP" option allows you 
to stop the program, at any time the question 'WHICH OPTION?" Is asked/ 





• Ll8t of Variables Stored for Each Country 

Variable ' - 

Number Data * v ^ 

1 1971 population In millions 

2 ; 1971 population denslty'per square kilometer ^ ♦ 

3 . 1963-1971 population Increase rate, In % ' 

4 Male life \expectancy ► • > , 

^ Female nfe expectancy , ' / " 

6 Dally calorie consumption per capita 

7 1968 national Income in millions of dollars ^ ^ ' 

8 1971 national Income In millions of dollars 

9 f968 energy production in mlUlon metric tons of Coal equivalent 

10 1971 e/nergy production Jn mlllton metric tons of coal' equlvale^nt 

11 1968/energy consumption In million metric tons of coal equivalent 

12 197Venergy consumption In -mlllldn metric tons of coal equivalent 

13 ' 1968/energy consumpHon per capita In kilograms - 

14 , 1971 cftiergy consunijpttta per capita In kilograms 

15 Coal Reserves In million metric tons^ 

16 V972 Coal production In thousand m^etrlc tons - 

17 ***R9serve3 of lignite and brown coal In mUllon metric tons ' 

18 ld72 production of lignite and brown coal In thousand metric tons 

19 ^ Petroleum reserves In million metric tons 

20 / 1972 production of petroleum \n thousand metric tons ^ 
21, Natural gas reserves In thousand million cubic meters 

22 1972 production of natural gas In million cubic meters c 

23 1971 production of electrical energy In million kilowatt hours 

24 1971 production of manufactured gas In million cubic meters 

All data provided are estimates. 



A nietric ton is 1000 kilograms; It is about 2200 pounds, .10% larger than 
the ^'American** ton 

Lignite an^ brown coal are similar to oommon coal except that they provide 
less energy per unit of weight and they usually contain more moisture. 



1. 


Afghanistan 


2. 


Algeria 




Argentina 


4. 


Australia 


5. 


» 

Austria 




\Belglum 


7 


yKcA IvIji 

jpi^X i V L<X 


8. 


Brazil 


9. 


Bulgaria 


10. 


Burundi 


11. 


Canada 




Chad ^ 


12. 




.13. 


ChUe 


14. 


China 


IB 




16. 


Cuba 






17. 


C zechos lovakla 


18. 


Demniark 


19. 


Dominican 




Republic 


,20. 


Ecuador 


21. 


/.Egypt' / 




> 



-List of CountrleB for Which Data Is Stored 



43. Korea 
44w Laos 

45. Msilaysla 

(West) 

46. Mall 

47. Miexlco . 
48., Morocco 

49. Netherlands 

50. Nepal 

51. Nlgei; 

52. Nigeria 

53. Nd.rway 
'54. Pakistan 
55. Peru 



' 22. 


El Salva;dor 


\23V 


Ethiopia 


24. 


Finland 


25. 


France 


9R 


v7c 1 iiictiiy 






■ 27. 


Ghana 


28. 


Greece 


29. 


Guatemala 


30. 


Guinea 




■J ^ 


31. 


Haiti 


32. 


Hong Kong 


33. 


. Hungary 


34. 


India 


35. 


Indonesia 


36. 


Iran ^ 


37. 


Iraq 


38. 


Israel 


39. 


Italy ^ 


',40. 


Ivory Coast 




Japan. 


42. 


Kenya 




xo 



64. Southern Rhodesia 

65. Spain , 

. 66. Sri Lanka. 

67. Su<Jan . 

68. Sweden . » \^ • - 

69. Swltzerfand 

70. Syrian AraB ' 

Republic 

71. Thailand 

72. Turkey . 

73. bganda 

74_. United Kingdom 

75. United Republic 
of Tianzanla 







76. 


USA - 


56. 


Philippine!^ 




USSR , 


57. 


Poland 


78. 


Upper Vblta 


58. 


Portugal 










79. 


Viet Nam; 


59. 


Romania 










80. 


Yemen 


60. 


Rwanda 


81. 


Yugoslavia 


61. 


Saudi Arabia 


82. 


Zaire 


62. 


Senegal 


83. 


Zambia 


63. 


South Africa 
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t/Run the EARTTH^ Proftfam 




JrslTt be^^re '^your teacher has loaded the necessary programs apcf files 
(lee the Teacher's Manual, '*How to Load the Earth Program*;); 



GET-EABtTH^ ^ ' y 




RUN 

You will then be asked 



0 



V/ANT instructions (YES OR" NO) ? \ 

- ' ► ^' . * ■ > 

Tyiie YES If this Is your first time 

( ; •; - : ... ^ . . _ . , , 

I You wllKthen be asked 

WHICH OPTION? 

At this iiolnt you may choose orfiTof five options: TABLE, LIST, RANK, 
HELP or STCfP. You will probably, want to choase TABLE or RANK. Yoii 
may type the whole word, or simply entex;* a "T" or an "R.'* Always strike 
the carriage return key ( R J ; when you are^jQnlshed. 



The TABLE optl9n will allow you to specify the speclflde of the ..table you 
want printed. Decide upon up to five variables from the list on page 5. 
Also decide for which countries you want data on these variables. (Seethe list of 
countries on page 6.) 

The computer will ask you 

-^-^ HOW many' GOUNTRIES? ' 

Enter the ^otial nuinber of countrles'you want's—or enter 83 to get 
a table for all countries In the data base. , . y ^ 

Unless ygu entered '»83," the computer will now print a series of question 
marks. After each one, tjrpe a number for one the countries you selected. 
Enter these numbers one at a time in consecutlvie order', one number after 
each questbpn. nrark. Look at the sample run In. the next sc^ctlon to see how 
this Is done. ^ 




Next,,.the cpmpjuter will ask you . . * - 

HOW iJljyqy ^^RlAfiLES? 

\ I 

Enter the total number of variables you want, up to 5/ I^you'are « 
Interested In ifnore than'*^ variables, you will have to Use fhe/ v ) 
TABLE option ipiore than once. For' now, enter a numbe^^. from 

I to 5. \ ■ / • " _ , '" ■•^•o" •' ' ■■• ^ 

T^e computer will again print question marks. After each question 
mark, ienter a number for one of the variables ypw selected. Agflln^^ 
enter only one number after each question mark, In consecutive order. 



The computer will then print your table. 



. Th^ RANK option \y 111 allow Jrot^to specify one Variable from the list, and^ 
the computer will rank order all' 83 co\ihtrles, from highest to lowestf, for 
that variably. ' . ^ 

You will then be asked • ^ 

- * • ' ' . ■ , ' * ■". 

ALL COUNTRIES (YES OR NO)? 

V . . . .■ ■ ■ ■ 

. If you want to see the rank order list for all countries, type YES 
(or ''X''). If npt, type NO. (or ;;NV): ' . ^ 

If you typed NO, you will b^ asked * ■ 

HOW MANY.? \ 

Enter the number of countries you wish to see, for exan^p^le, : 10. 
Then, you41 be asked 

TOP OR BOTTOM? ' 

If you want to pee the top 10 countries from the rank order list, 
type TOP (or "T'O. If you want to see the 10 countries at the 
, ' bottom of the list, tjrpe BOTTOM (or ''B'»). ^ 

t'- ' ■ . ■ 9 . 

Tlie computer will then print the rank order list, or the top or bottom 
countries on the list, as you specified.*. 



* Note: For some countries, there Is no readily available Information 
for some variables. For these values j^;a zero has been entered In 
the data base^ and these countries are oipltted from' the rank order list; 

■ ' ^ ^ •• ' . to ' 



Sample Run 



Here Is a sample l:^ln^y|Showlng~Bow brie stude^ Interacted with theTJSRTlT 
progrgm.. Everything typed by the studeni Is underlined In black. 



GfeTf EARTH 

am. , 

EARTH 

WANT INSTRUCTIONS (YES OR NO)? YES 



THE 'EARTH' PROGRAM OFFERS 5 OPTIONS. THEY ARE-- 

• TABLEI THE COMPUTER WILL PRINT A TABLE SHOWING THE 
VALUES OF UP TO 5 VARIABLES FOR UP TO 83 COINTRIES. 
FIND THE LIST OF VARIABLES AND THE LIST OF COUNTRIES IN 
YOUR MANUAL (PP. 5 AND 6 ) OR USE THE 'LIST' OPTION- 
THESE LISTS GIVE YOU THE CODE NUMBER YOU SHOULD, ENTER 
FOR EACH VARIABLE AND EACH COUNTRY. 

LISTt 'the COMPUTER WILL PRINT A LIST OF ALL VAFi^IABLES 
OR ALL, COUNTRIES IN THE FILE. . 

RAMKt THE COMPUTER WILL flANK THE VALUES F0!\ A GIVEW VARIABLE' 
AND PRINT THOSE VALUES I^J RANK ORDER FROM HIGHESTJTD LOWEST- 
YOU CAN ASK FOR THESE VALUES FOR ALL COUMTRIESj OR YOU CA>J 
SPECIFY A NUMBER QF COUNTRIES FROM THE TOP OR BOTTOM OF TH|r LIST* 
COUNTRIES FOR WHICH NO INFORMATION IS AVAILABLE WILL BE OMITTED. 

HEipi THE COMPUTER WILL PRINT THIS LIST OF OPTIONS AGAIN. 

STOPi TO END THE PROGRAM* TYPE 'STOP*. 



WHICH OPT ION? LI ST 
LIST COUNTRIES OR 



VARIABLES? COUNTRIES 
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1 


AFGHANISTAN 




2 


ALGERIA 




3 


ARGENTINA ' 




A 


AUSTRALIA 




5 


AUSTRIA 




6 


BELGIUM 




7 


BOLIVIA ( 




8 


BRAZIL 




9 


BULGARIA 


/' 


10 


BURUNDI 




11 


CANADA 




lie 


CHAD 




13 


CHILE 








9 



13 



14 


CHINA 


IS 


COLOMBIA 


16 


CUBA 


17 


CZECHOSLOVAKIA 


18 


DENMARK 


19 


DOM IM I CAN REPUBLIC 


80 


ECUADOR . 


81 


EGYPT 


88 


EL SALVADOR 


83 


ETHIOPIA 


84 . 


FINLAND 


85 


FRANCE 


86 


GERMAN y 


87 


GHANA. 


88 


GREECE 


89 


GUtTEMAL|/^ 


30 


GUINEA 


31 


HAITI 


38 


Hong kong 


33 


HUNGARY 


34 


INDIA 


35 


INDONESIA 


36 


IRAN 


37 


I RAQ 


38 


, ISRAEL . 


39 


ITIACY 


40 


IVORY COAST 


41 


JAPAN 


48 


KENYA 


' 43' 


KOREA 


44 


LAOS 


- 45-- 


-WEST- WALAy-S I^^-^^^^- 


46 


MALI 


47 


MEXICO 


. 48 


MOROCCO 


49 


NETHERLANDS 


50 


NEPAL 


51 


NIGER 


58 


NIGERIA 


53 


NORWAY 


54 


PAKl STA(SI 


55 


PERU 


56 


PHILLIPINES 


57 


POLAND 


58 


PORTUGAL 


59 


ROMANIA 


60 


RWtNDA 


61 


SAUDI ARABIA 


68 


SENEGAL 


63 


SOUTH AFRICA 


64 


SOUTHERN RHODESIA 


65 


SPAIN 


6^ 


bHl LANKA 


67 


SUDAN 


68 


SWEDEN 


69 


SWITZERLAND 


70 


SY R I AN ARAB REPUBL I C 



71 


THAILAND 


78 


TURKEY 


73 


UGAMOA 


mm ^ 

74 


UNITED KIN6D0LM 


75 


UN* HEP^ OF TANZANIA 


76 


U«S»A* 


77 


U# S* S^R^ 


78 


UPPER VOLTA 


79 


VIET NAM 


80 


YEMEN 


81 


YUGOSLAVIA 


82 


ZAIRE 


83 


ZAMBIA 



WHICH OPTIOW? 

CHOOSE ONE OF THESE OPTIOi>JSJ 
TABLE 
LIST 
HELP 
STOP 



WHICH OPT I ON? LI ST 

LIST COUNTrtlES OR VARI ABL>ES? VARI ABLES 

I 1971 POPULATION IN MJLL-IONIS 

a ' l9Tr"P0PWAf ION DENSITY/SQ. KM.; ^ ' 

3 1963-1971 POPULATION INCREASE (X) 

A MALE LIFE EXPECTANCY 

5 FEMALE LIFE EXPECTANCY 

6 CALORIE CONSUMPTION PER DAY PER CAPITA 

7 1968 NATIONAL INCOME (MILLIONS OF SS) 

8 1971 NATIONAL INCOME (MILLIONS OF S$) 

9 1968 ENERGY PRODUCED (M.M.T.CE.) 

10 1971 ENERGY PRODUCED (M.M. T.C E. )j 

11 1968 ENERGY CONSUMED (M. M. T. C. E. ) 

12 1971 ENERGY CONSUMED (M.M.T.CE. ) 

13 1968 ENERGY CONSUMED PER CAPITA (KG.) 

14 1971 ENERGY CONSUMED PER CAPITA (KG.) 

15 COAL RESERVES (M.M.t») 

16 1972 COAL PHODUCEP cf.M.T.) * 

17 LIGNITE « BROW COAL RESERVES (M.M.T. ) 

18 1972 LIGNITE * BROWN COAL PRODUCED (T.M. 

19 1972 PETROLEUM RESERVES (M. M. T. ) 

20 1972 PETROLEUM PRODUCED (T.M.T.) 

21 1972 NATURAL GAS RESERVES ( 1000 M.CM.) 
28 1972 NATURAL GAS PRODUCED (M.CM.) 

23 1971 ELECTRICAL ENERGY PRODUCED (M. KWH. ) 

24 1971 MANUFACTURED GAS PRODUCED (M.CM.) 

TOR MEANING OF ABBREVIATIONS* SEE YOtIR MANUAL. 



WHICH OPTION?! 

HOW MANY COUNTRIES? J, 

AFTER EACH '7 ' TVPE A NUMBER FROM THE LIST 0^" COUNTRIES 
0R# TYPE 'O' Td SEE THE LIST. 

JLU 
ILSL 
US 
?21 
126 
741 

m 

HOW MANY VARIABLES (5 OR LESS* PLEASE)? 3. ' 

AFTER EACH •? • TYPE A NUMBER FROM THE LIST OF VARIABLES 
OR. TYPE '0' TO SEE THE LIST. " 

LL 

11 . 

?ia , ~ 

FOR COUNTRIES 11 14 16 21 26 41 - 76 

-AND VARIABLES 1 7 12 



VARIABLE 

COUNTRY 71 POP. 68 iNCOMfe 7 1 EN CON 



CANADA 


21. 595 • 


58979. 


201. 38 


CHINA 


787. 176 


0 


0 


CUBA 


8.657 


0 


9.97 


EGYPT 


34. 1 3 


5986 


9. 69 


GERMANY 


75. 129 


0 


320. 06 


JAPAN 


104.66 1 


0 


341. 9 


U.S.A. 


207.05 


782035*^ • 


2327. 64 


U.S. S.R. 


245.09 I 


0 


1 112. 19 



HfllCH OPTION? TABLE 



HDW WAMf COUMTRIES?^ 

WW MAMy VARIABLES (5 OR LESS, PLEA6E)?J. , 

A^ffER fACH • TfPt A NIWBER FROM THE LIST OF VARIABtlEsi 
0(l> WE 'O* TO SEE THE LIST. . > 



r 



FOR ALL COIJMTRIES 
AND VARIABLES 6' 



COUNTRy 



VARIABLE 
CAL* GOVS 



"3 -/t^ 





cUoO 


^ nirnT A 


1 R a n 


AnnVMfT TMA 

mtuRtiy 1 tiVH 


O 1 f r\ 

3 I oO 


AllQf PAI T A 
MUD 1 nHt* 1 H 


O 1 fsU 


AUSTRIA 


3230^ 


BELGIUM 


3230 


BOLIVIA 


1760 


BRAZIL 


.2820^ 


BULGARIA 


3070 


BURUNDI 


2330 


CANADA 


3200 


CHAD 


2240 


CHILE 


2560 


CHINA 


2050 


COLOMBIA 


2140 


CUBA 


2500 


CZECHO SLO U. 


3030 


DENMARK 


3250 


DOM. REPUB. 


' 2060 


ECUADOR 


1970 


EGYPT 


2770 


BL SALVADOR 


1850 


ETHIOPIA 


1980 


FINLAND 


2940 


FRANCE 


3270 


GERMANY 


3180 


GHANA 


2070 


GREECE 


2900 


GUATEMALA 


2020 


GUINEA 


2060 


HAITI 


1930 



\ 



HDNO KONG 


8370 


HUMGARy 


3190 


INDIA 


1990 


INOONIESIA 


1920 


IRAM . 


2030 


iRAt 


8050 


- ISRAEL 


8990 


ITALY 


3020 


IVORY COAST 


8430 


JAPAN 


* 8470 


KENYA 


2800 


KOREA 


8870 


LAO'S 


8040 


V«> MALAYSHA 


8190 


MALI , 


81 30 


MEXICO 


8620 


MOROCCO 




^ NETHE RL AN D S 


3800 


NEPAL/ 


2030 


NI GER 


2 1 70 


NIGERIA 


8890 


NORWAY 


o y ** V/ 


PAKI STAN 


24 10 


PERU 


^ 2260 


-PHILLIPINES 


8040 


POLAND 


3 140 


PORTUGAL 


8920 


ROMANIA 


30 io 


. RWANDA 


1900 


SA» ARABIA 


. 8080 


SENEGAL 


8300 


S0« AFRICA 


8730 


S* RHODESIA 


2S50 


SPAIN 


2770 


SRI LANKA 


2340 


SUDAN 


9090 

O V</ 7 V/ 


SWEDEN 


28^0 


SWITZERLAND 


1190 


SY ARAB REP 


8450 


THAILA>JD 


22 10 


TURKEY 


8760 


UGANDA 


2160 


UN* KINGDOM 


3170 


TANZANIA 


1 700 


U* S* A* 


3300 


U» S» S» R» 


3180 


UPPER VOLTA 




VIET NAM 


aooo 


YEMEN 


2020 


, YUGOSLAVIA 


3130 


ZAIRE 


2040 


ZAMBIA 


2250 



which option ? rank 

which variable?*? 
«ll countries (yes or no')?n 
manY?io 

TOP OR BOTTOM? TOP . ^ 

THIS WILL TAKE A MINUTE. .. PLEASE BE PATIENT 

CALORIE CONStJMPTION PER DAY PER CAPITA 

U.S. A. 3300 

FftANCE 3270" 

DENMARK 3250 

AUSTRIA 3230 

BELGIUM 3230 

CANADA 3200 

NETHERLANDS 3200 

HUNGARY 3190 • 

SWITZERLAND 3190 

GERMANY 3180 



WHICH OPTION? RANK 



WHICH VARIABLE? 6. 

ALL COUNTRIES (YES OR NO)?J>J 

rt)W MANY? 10 

TOP OR BOTTOM? B, 

THIS WILL TAKE A MINUTE. .. PLEASE BE PATI ENT 

CALORIE consumption' PER DAY PE.R CAPITA 

INDIA 1990' ^ 

ETHIOPIA 1980 

ECUADOR 1970 

HAITI 1930 ^ 



INDONESIA 

RWANDA 

.ALGERIA 



BOLIVIA 
TANZANIA 



EL SALVADOR 



1920 
1900 
1890 
1850 
1760 
1700 




WHICH OPTIOMTHgjP - , 

THE •kARTH* PROGRAM OFFERS 5 OPTIOVS. THEY ARE-- 

TABtBt THE COMPUTER WILL PRINT A TABLE . SHOWING THE 
VALUES or UP TO 5 VARIABLES FOR UP TO 83 COUNTRIES. 
rjND THE LIST OF VARIABLES AND THE LIST OF COINTRIES IN 
YOUR MANUAL C pp. 5 ANP 6) OR USE THE 'LIST* OPTION. 

THESE LISTS GIVE YOU* THE CODE. NCWBER YOU SHOULD ENTER* 
FOR EACH VARIABLE AND EACH COlJNTRY. 

LIST! • THE COMPUTER WILL PRIMT A LIST OF ALL VARIABLES 
OR ALL COUNTRIES IN THE FILE. - 

. RANK t THE COMPUTER WILL RANK THE VALUES FOR A GIVEN VARIABLE 
WD PRINT THOSE VALufes IN RANK ORDER FROM HIGHEST TO LOWEST. 
YOU CAN ASK FpR THESE VALUES FOR ^L COUNTRIES, OR YOU CAN 
SPECIFY A NUMBER. OF COUNTRIES FRQNj^ THE TOP OR BOTTOM OF THE LIST- 
COUNTRIES FOR WHICH MO INFORMATION IS. AVAILABLE WILL BE OMITTED. 

HELPI THE COMPUTER WILL PRINT THIS LIST OF OPTIONS AGAIN. • 

STOPI TO END THE PROGRAM* TYPE 'STOP*. 



WHICH 0PTI0N7RANK 



WHICH VARIABLE? I 
■ ALL COUNTRIES (Yes OR-.no )> YES 

. THIS WILL TAKE A MINUTEr • ' PLEASE BE PATIENT. 

1971' POPULATION' IN MILLIONS 



CHINA 


787. 1 76 


INDIA 


550. 3 74 


U«S.S.R. 


345*091 


U»S.A. 


207.05 


INDONESIA V . 


124. 894 


PAKISTAN 


116.598 


«MPAN 


104.661 


BRAZIL 


' 95.468 


GERMANY 


. 75. 129 


NIGERIA 


56. 51 


UN. KINGDOM 


55. 566 


ITALY 


54. 078 


FRANCE 


51.25 


MEXICO • ' 


50. 83 
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HOREA 
VIET Hm 
PHI Lt I PINES 
TURKEY 
THAILAND 
SPAIN V 
EGYPt 
POLMID 
IRAN 

ETHIOPIA 
ARGENT mA 
ZAIRE 

SO. AFRICA 

COLOMBIA 

CANADA 

YUGOSLAVIA 

ROMANIA 

AFGHANISTAN 

SUDAN 

MOROCCO 

ALGERIA 

CZECHOSLOV. 

PERU 

TANZANIA 
NETHERLANDS 
SRI LANKA 
AUSTRALIA 
KENYA I 
NEPAL / 
HUNGARY ,* 
UGANDA , I 

IRAt / 

BELGIUM / 
PORTUGAL / 
CHILE / 
W* MALAYS/lA 
GHANA / 
GREfeCE / 
CUBA / i 
BULGARIA 
SA. ARAjpiA 
SWEDEN 
AUSTRI 
SY ARA 
SWI TZE 
ECUADO 
YEMEN 

S. f^HOfDESIA 
UPPER /VOLT A 
GUATEMALA 
MALI 
BOLIVIA 
HAITI 



\ 



r 



* 

/ 






*• • 


7 DO 




4* 


684 




4* 


48 


ZAMBIA 


4« 


275 


DOM* RKPtlB* 


4. 


182 




4. 


126 




4< 


045 


SiRMfrQAL 


4.022 




4< 


01 


MO R WAY 


3. 


.903 


FtVANDA 


3«827 


CHAD 


3. 


8 


EL SALVADOR 


3.647 


BURUNDI \ 


3. 


.615 


LAOS 


3. 


.033 


ISRAEL 


3. 


.013 



VHICH OPTION? STOP . 
DONE 
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EXERCISES 



1/ To determine what factors are associated with high energy use, do 
tlie following, 

a. Using the RANK option, Identify the twelve hl^est and the 
twelve lowest energy-using countries (that Is, hl^est and 
lowest for variable 12: 1971 energy consumption).^ 

b. Then use the TABLE option and ask for data on variable 1 
(l971 population) and variable 8 (1971 national. Income) for 
these 24 countries. , 

c. Using the data you just obtained, can you determine ^^1971 
Income per capita^'? Here is a short program you can load and 
run to do the calculations,* 



\ 



CAPITA 

50 PRIMT ••1971 INCOME PER CAPITA^' 

100 PRINT '••EMTER POPULATION IN MILLIONS* THEN NAT'L* INCOME" 
130 PRINT ••IN MILLIONS OF DOLLARS tO>0 TO STOP)'* 

150 INPUT p>i r # 

200 IF P«0 THEN 7*00 ^ 
250 PRINT ' 

i^D • END ; : " ' 



d. * On the table for the 24 countries, add a column for ^^1971 

Income per capita/' and enter the values you calculated using 
the CAPITA program. Does there. seem to be a relationship 
bet^ween national Incomes per capita and energy use? 

Use the TABLE- on the RANK option to obtain data on 1971 epergy 
consumption per capita (variable 14) for th^ 24 countrliea,.',* . 

You now have calculated data for 1971 Income per cajplti and 1971 
energy use per capita. To gain a clearer picture of the relationship, 
plot the data for each ^country on the '/scatter diagram^ on the next 
page. . ' " ^ ^ 'V 



* If there are any zeros In your ^ablc, jdo not ent;pr data for that 
country In the CAPITA prog'rsun. Zeros, stand for "Data Unobtainable." 
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11,000 

10,000 
9,000 
8,000 

7,000 
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5,000 
4,000 
3,000 
2,000 
1,000 _ 



X 



X 



X 



X 



500 1000 1500 2000 25p0 3P00 3500 4000 4500 5000 

■ ■■ .1^71 INCOME PER CAPI'i'A " ' . *" 

■ (MILLIONS OF DOLLARS) 

Is thoro a relationship? What Is It?. Wliat are the Implications 
^ of such a relationship? - '• ■ . \ <■ 

;, - ■ ( • 

:}. Using, th> TABLE option, obtain the dally calorie consumption per 
capita (yarlable (!) and' energy consumption per cnpifa (variable 14) 
for twelve high energy-using countries. 

Plot this data on the. scatter diagram on the following page, * 
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4. a. 



"tlow are deman^la for energy Increasing? To find out, use the 
TABLE option to ojt)tuln data on variables 11 and 12 (1968 and 
1971 energy consumption) for all. countries^. From thl^ table 
aelect ten cpuntrles whone domunda appear to be Increasing 
slgnlfl(;iaritly^. . * ; , 



1^00 1750 20.00 ; 2250 2500 , ;;2750j . 3000^ 3250 3500 
\^ DAILY CALOniE CONSUMPTION VER CAPITA 'V?' . 

If food consumption can be taken as an Indicator of ''quality of 
life," how. does onorgy use seein to be related to quality of^llfe? 
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Compute the "Infrreftse rates" for thkse 10 counti^les, vising 
•.J, the projgram .below:* v 

" ■ ' ■ . • •■ • ■ ■ . ■ '.'c. 

SO PRIMT ••INCRKASl RATES FOB ^iERSV DEMAND 
" 100 PHIMt "INP(JT VALUE? FOR i968*^HEf^ 1971. <0*Q TO StOPJ.Vl 



\ 



> 150 IMPUT A>B 

2db -IF.^i^.THEN 400 '/ 

250 PFIIMT f <BrA)(< A)* lOOJ "X" 

300 60X0 150 

400 ISND 



\ 



Enter* these Increase rates in another "column on the table ^ 
you\pbtalned above. ' \- / • ; 

Which nations^ are requiring higher- proportions of energjr? 

b. Is the energy produced by these;' countries Increasing as r9:t)l^ly 
as the energy consuine<}? To find out, repeat all of this exercise 
for variables '9 and 10 . (1968 and 1971 energy produced) and ^ 
compute the increase rates for energy production,' ' 

Compare increase rates for energy consuniptlon and energy 

i . : production for each of the ten countries. What* are the trends ?. 

V ■ • . ' ' 

5. Using the RANK Option, dete^'mlne -where the world's energy reserves 
are located: for all ^ count rWs, rim k order vartables 15, 17, 19 and 
21 (reserves- of coal, lignite, petroleum and natural gas). 

-■>"■■,..., ' • 
Plot these reserves on a world iriap. ' \ ' 

Which parts of the vy^prld have greater energy reserves? Fewer? , 
What lire the oconbmlo^^rtnd^^poUt^ Implications of this distribution? 

Exploring Further 



Mal<e up your own questions and hypotheses regarding world energy ^use and 
production^ Tqst the hypotheses using the EARTH program. (Example: Is 
population ''density" related to energy use? How?) : - 



Are there other variables and/or other countries. you would like to add to 
the data base? If so, discuss this with your teacher. 



* Again, o^plt any countries whU^h have zeros. In the table. 
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SOURCES OP INFORMATION ON THE ENERGY CRISIS 



Books 

Energy and Power, W. H. Freeman. San Francisco: Scientific 




Energyr Demand Vs Supply , Diana L. Reische, Ed. New York: The H. W. Wilson 
Conipany, 1675. 



Energy; The Continuing Crisis . Norman Metzger. New York: Thomas Y. Crowell 
Company, 1976. " ^ 

^ • ■ ■ . , 

Energy for Survival. Wilson Clark. Garden City, New York; Anchor Bpoks, 
1974. (An analysis of alternate energy sources whose development might 
provide a partial solution to our energy problems.) 

Energy Crisis— ^Volume 1, 1969-73. Lester A. Sobel, Ed. New York: ^ 
Facts on File, Inc. , 1974. (This book traces the development and events 
of the energy, crisis through a serlea ofN news articles written as weekly 
coverage of news evertts.) 

A Time to Choose — America's Energy Future. Final Report of the Etxergy 
Policy Project of the Ford Foundation^ Cambridge, Massachusetts: Balllnger 
Publlshlngi^ 1974. (An examination of the future shape of the energy shortage, ^ 
this report Is yery well documented with up to date data.) 

Newspapers / 

■ . ■ / ' ■ ■ " ; 

Each day, newspapers cavrv^^y^ stories about tfic^renergy crisis, including 
local and national probleiis and plans. 

Periodicals and Reference Works--Subject Headings 

K wealth of information on the energy crisis Is contained In periodicals and 
standard reference works like encyclopedias. Subject headings which you ^ 
can use to locate Information through card catalogs. Encyclopedia Yearbook 
Indexes, and other standard indexes are: ^ • 

' .Atomic energy 
Atomic power 
Atomic res^rch 
Automobiles 
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Coal mlnea and mining 
Goal reaearoh 
Cbnaervatlbn of energy 
Conservation of natural resources 

Diesel englnep 

Economics 
Electric power 
Electric utilities 
Electricity 
Energy crisis 

Energy crlsls—U.S. Foreign Policy 
Energy crisis — sources 

Fuel 

^\iel research 
Fuel supply 

Gas» natural 
Gast Industry 

Gas manufacture and works 
Gasoline ^ 
Geothermal energy 

Hydroelectric plants 
Hydrogen^ liquid 

Industry' and state 

Industry and the er^vlronmfental movement 
Insulation ^ 

International Atomic Energy Agency 

' , ^ ■ _ . i ' " 

Nuclear fuels 
Nuclear fusion » 
Nuclear reactors 1^ 

Petroleum 

Petroleum Industry ^ 
Petroleum refineries 
Petroleum supply ' 
Power resources 

Solar energy 

Solar furnaces (heating) 

Strip mining 

United States Energy Agency 

United States Federal Power Commlssioh 



Wind power 



